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mmmcrMM] 

[ If *if 2 ] MtE 2 #B<oat*fc . 
WifW&B 1 fiOiWWfflJgiSK. 

^2t7)^gpia^a. 

i o-raHWfcMrc* sifrts^j&M^ffix^if* 

[11*115] IBi^-f-KAy^tioTa! 
[ n$g 7 ] § £> fc, f9E3S&fc»fl' b . #tni^g|5^ 

[ if *ii8 ] § h iz , iWKeS'ftatfl-tiKfcTS § ± 
3 ts^L^mrieftffMgp^^ii^^if *im 1 co^gpia 

[ If *H 1 2 ] m&3fettMft£3ti& LtzW, 2 sogfcfr 



b. 

ffllEII#fc:aBKM-*^)fcj«WC* 0 . ffilElsMEttlftfc:*} 

v mieis 2 fl5at*{c»iircai & «t a Lfcss 1 <r> 
t it seb i 3 ] w&gamft& » § ^ tcfa t# s » * 

6 fulEII»fr£ § 6te«;i.fc8ftKfl 1 1 ^«JKE 
IHHJMBo 

[ If *if 1 5 ] j8*3WaH!Wfc*tt4MPfflrC § S MIEIRI 

mm-frz s ^fi^if *if i i osffiE-s-s-w^^ 

s. 

[M*JH 17] § ^ (c. |JrlEB^«#«^5r< 

, - «Oj^fc31«<0#MaaPlW4Slffr 4 i fc * < 

nmm-hmim 1 6 

Clf*^ 18] § ^ fc***«IMMI^JS&1f a If&H 

1 6cr,1fm. 

imsm 19] s ^,(c, #«^sp^ffi*-r s i a 
[if*ii2 o ] s 6 1, ttaf«Bsm(>r *-*j>? 

>! O^hgPH^^ x (c X K) mm, § a . IB * titzM b , 
*«^., 

K%^Mft*mWi~t&0)lzMWTfc&. tHKW&BM;. 

[ if *a 2 2 ] HtriE^guiasxv xiz , 

ft. 

& i o izMtmizffi&miz Lfz , mm 2 1 <onum 
[ mem 23] § a> t= . iffiES#«i-««*i6]$fia*^ 
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mmvmm^ru x *mt tzm 2 1 w\m%m. 

a, 

ttmz&^xmmcoMttt . 

zco®%t)K mitvitwwmizmmzti&Mm&mm 

l m *II 2 7] § 6 tcMie^hgPH^xV W XCO0fef * 

mz&^xm&'t&nizMWKme&AtLffiz-z 

I mem 2 9 ] IWEiWBHS-r ^ w * c . 

[ mtm 3 o ] mzm&z . #5^neg «t o i ^sest 

[fi:Rlf3 1 ] jKU;*— K T^S-^i^ X 

mm l tifmmt ttz^zmt tzmsm 2 5 nwrns* 
1 mzm 33] ^<tt i*cofe t £ i 0 MiB^hss 

IIIS&t^ -X^JBS^-S £ J: a fc*S£-Lfc19£lllttat*f 

i § ^ fcflttfcm*^ 2 5 cD*s«f^§gBo 

[ If *H 3 4 ] ^fcfcl vclHfctf>»tf £■ , ^HKHS 



mum 35] § ^ (c«?, fl-Tjsv h y ^a^fts, 
^^ttriB^A^a7E-f--g.fm b ^^t--g>ii*ii 340 

JB3 4«*ffi„ 

[if *ir 3 8] $ a. tmieiijtt^gpw^ , m&m& 
^r^x^mvtzmmzwMthmm^^hm 

t w 39] $ ^ t mmmt * , MiB^hSPias^ ^ 

[0001] 

ztiz^c^ixtz^mn^mm^mmmm (hig 

h tibial osteotomy method 

and apparatus) „ 
[0002] 

[ Wa^pfFffi] *IU± 2000^3^14 Blt*Bl^ff 
[0003] 

(HTO) [high tibial osteoto 

my ] cox a Kwmm^wmm^ts, tz t 

m 0 . z commit, m-nmsmco mmiz^ 3 w&mmn 
t\-KxiiftRcom]EZft?i l zimmmi l zim'Wcoft&i& 

(angulation) &p»5 L^<cr>M^WC0X 0 

[0004] mcomMcomiE^mmt, -wcoi&mcom 

cD4^co&mt:ffiWfemWz&Xl±fflm<D4^Z3cZ-& 

§ i a izftcDgcnco— jjXimjj%nM£-±& . 

[00 0 5 ] -g-tUI^SP (osteotomy) c^T^ 

m 2 w^gR^tstr «. ^s imizitwmMcD±ucomi 
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LM>'/XliHlffiI«K6<If IA s tl fek an 

■wwm&co ± h 9 <?) mm & mm- 4 mmowi z mrr 
yy?m. mmn&v/xte smcom^mmtxitm 

[0006] ?<iraf»:^gfli. K#tf>tf"& 

tz*.mz&^x&-&-t&ms;#>b*mx.&. z\timvm 
wit. ftmmmwm<mmzii&i~> x^co&mcow 

^(distraction) Of^«rttjn&*jftB$lll£ 

w&Lt£^*mmz£ *)m^{zmm?t±tii<thv) 

[0007] 

*mm.mzmt> Lx«4ft < -rmmm^^mm^Kh . 

[ooos] ^^lMmiAJSBiHI^H^E^^ 
4 X 3 iz Ltzfm&Mft*mt 4 . £ <0ftJRS*iHi, 

-ytzmm^conj&coM-wcom^mm-t^xo izw 
Mmzmm-t&zttfX'is&. 
[0009] #9twcr>mcr>mmte. *iMiH*a5t{saBW> 

^4#WI&f&Sg!lg£ 4 . £ «#«|&lsafigB(4. 
iWWisaeilfclBlSrCS 4 i 3 fc*S£-*-* I 3 {zLtz± 

[0010] *^H^{i^c0«S^IJ^^^S o *J6ffl 

a*^«aEtifriEfc'^4JS*«i.4. ^T^jEffl^jT-ji^ 

IBMMHBaSittWfffl (radiolucent m 
a t e r i a 1 ) Hi* 5. lp%m±. W^^MMWt 

izm^tt, wnMRWzmmmnmmwmMtf^mT 



3tCotf ytV V b ( b o n e imp in 
g e m e n t ) ~kWrt h<r>\Z^m<r>WW^ ( d i s t 
raction period) <T>i^^Wkh LXJ4ft 

< -r>r t j&t-cs 4 . t n$*?twte. mzfmftcom 

mz?tfz^Xl->7'X-yy (lengthenin 
g) <^ff:bfi4«£#o<#g£ft<-?\ ~t%tyt>ABf£ 

« . swB^ffsxjsK#<!oeiaitoesi t $ ft 4 mmmz 

lift 7 HlStt^ L 1 0 BIHfc tMr V ^T'gfiteT' § 4 . 
[0011] *?6W{=J: 9X^o3rSsfc3tt4iKS3 
^MWsS*-?* 4 . t itfalsJfeBBfc «fc 9 j»#fcfcftJ#j£ 

^Oif-MMi (incremental angulat 
ion adjustment) £rfr 3 CI k £) { X'<* 4 „ 

%m&.i$x3Limmmzmt> Lm//xumm^m^> 

[0012] *%ffl\z i 0 , #WI»»*SitjEfc£B«S*i 

ea^tcmae^f#^#i4 . *^i4xs#^os^w 

[0013] *^Hj(ix, #fl)l^2:fi3^EWci^ 
#«i5^SlEtcS^§-ii:4C:hA s T'§4 0 i^idft 
[0014] *»WatX*tfDWjft*»f*HiBKov^TJa 
[0015] 

ffic^H 1 ft ^ LH8 tco^TPffl^M / <4 „ 
[0016] A^0JcO««c7)ff^*#fe 1 HRHC J; 4 
HTOgfl 0^EHftV^LH5^OV^Tie / <4„ HT 
0811 014. ftJKE-S-S-W^a^llMa^'/Xt^ 
Sfcte ait jfi^* 4 . HTOgllO {±B#<0JK# 1 
2 2 C0U»»»fc«tft*ti ± 3 tM^T^ . X^^JEB 
ffl«ajTl4EWt4HTO^S 1 0 SrM# 1 2 2 (dRftJtfe 
^tW^Srff 3 . Elf {±X#fl}^ * ft 3 

Wsn 1 HtfeMUH6 ftv^ LH8 £ov>Tf$Mfci£^4 . 
[00 17] HTOggl 0(4, H#l 2 2 Offi^rifeJtt 
*R-t55:fcfelK*ri*l'f"t'*6 14 2 *^frSofctf'ttifc 

■h®mm&<7)£foK><r)m-wi 2 2izm-i>Mm^comm 

ZmW-tZ WZtfi 3 o H 1 14. fflHFft* 1 2 4 t0#|rfT" 

fit*|ft]«#tmil 1 3 2 SMi.fclffl' 1 2 2 
[0018] #^JE^6^4JS«fcld?IK0HW l 3 
2 £HBif&tfH£*i&K i: -T 4 . tzkx. {4 IMBHyfiBW 
ttf*t##tmffl(4ffl5t:FMg LTldS-t 4 J: < 
X. i 3 tdKOBWiWfc 
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(4b°>-2 2tJ:»3M#l 2 2fc3Rft(t4. HTOgll 

#tV2 2J±^<Oftma<?3«J5ra*ALJK#l 2 2 
izmH-tZ* HTOMl 0(4. f«lil3 2^Sg 

flr$-4 k mzm-w 122 ^jrkc^wwa^s siac 

Itl2 2 IzWttlft . H 1 M>'H 2 tfeSOKf! 
T'i4HTO^gl 0(4. fM*ffl!81 2 8**H#1 2 2 1*1 

[ 0 0 1 9 ] Hi J:SlftgM#'™&§£«« 
HHWSftffiHT* S . HTOgBlOit fmfSMto 2 

o a# a^ata- i o*mx_h<Df/kvK nmmft 2 
o(4ss&os#7 0 ktmLxmhtmmm^mzmm 

[0020] mt&t&toirCii&^ifi 1 Mi: LT^ffM 
oP^h (angulation portion) 20 

(4. iffiHWfcfiMS-lW:JS 1 «M2 4 t , £0>»#fc 
MtfrC* hko tetS£ Lfc^ < i 1 oco;? 9 yri 
«36k£fJf;tl>» HTOSEK1 0I4«*JJC^iHEft^ 
SJ^idfc^LT**. -^*§^«;ft<9(4. t>y 
28£S<y«tJ;9^j£Lj£x-y 3 PMrTC, HlO 

R<xWfc*fLT?&fc$-£. t^^HTOgil 0(4 
ffi-f- 12 2 CD^O 14 2*^ £rg-3 £ tyy'2 8^ tf^fr 
k -T& ®m*<bcD th'O TK# 1 2 2 * ftffM^£ ± 3 
KfffltT* & . ^fiSSfcfr 2 0 (4X. 0E 1 <9»# 2 4 £ 

netes^&si 2 ^gp^- 2 6 fcSHpfriBfcts^-if^ 
[0021] iflsgp^-4 o (4iwsft <9 £tMMt-s =fc 3 £ 

ffi»LH#l 2 2cO|*|flJg|5^- (medial port 
ion) 12 6jWE#4 i 3 fc&4 . RBSgL&^fflk t 

iaE*** o HSft e £ Z coi. 3 1 #!|(4E|4 to 

§ & tp l < . 4 o (4 z nmmmx* 
immiztt tmmmft 2 0 <mwt=m& tx h & . * 

( l ) seat-s ± 0 t lt * s . 

[0 0 2 2] XI$5gL&V^JkLT^fi£g|tfj2 0i4b 
yy'2 8 ti Dig 1 G0gfrfr2 4 IZWMXZ hXo {CK£ 

MoTJftStS & . i^SI)Sfi^JT'(4b 8(4. S& 

2 <?ogE^2 6 n<n?mB<7y&}<tm*& 1 coafcfr 2 4 t 

BUSTS «■ «fc 3 toB^S PJfl0Btry2 7 £fi!;LT t> i 
V\ *^Hg(iX. JS2tf5|ff^2 6feSI5l<oa5*2 4(alS 
^t~S»t^»ffe«b>;x^CO#ia ( h i n g e a b 1 
e leans) , K^yb (pivotab 



le means) XliHIETS 4¥RS«-J t fc i 

[00 23 ] HlSOgP^-24. SfS2?)g|Srfr2 6Mtm& 
gfcfr4 0(4. JB6 0*»J8tL.'aBt*. JBeOfciO, 
#-BJI^gB (osteotomy) 13 2<^ffcS&t£/X 
(4MfE«T§ S £ fctffflS U«# 1 2 2 £M(f £>*i/5r 

l£SP 1 3 2 t± 9±i*4«tf>Wrcm£«»3-&S6 0 
SrHTB ffiTtftSE LRXf/XliSHRt & . S fcJB 6 0 
ti D««^*S.V8lllO®S«^*t#^a5 ( o 
steotomy) 13 2 &XX{K#gfrfr ( c a 1 1 u s 
portion) 1 2 8**Wf 6*1*1 vCJi* £ 

T# S . ;o43 =5rW^t i OJftR't'fc'BHWISMW 1 3 2 

oii«yi-e- lt/x(4# i 2 2 ojfFsatx/xiirtR 

h. tzkUi. m&thhnXM^ifi, 

X — iSy? (radiographic imag 
i n g ) \_tzk iHTXHafi ( f luoroscopi 
c ) • XH. WSmm-i X- ; J>? (imaging) 

(computed tomography scan 
ning technique)] kftslfift^' i/> 
^'(ultrasonic imaging) k Sr#ti' 
#^1£(4. K#12 2<0ftJBja<0lRCJ&aEtf»tS»a<0j5E 
•C«*gP^ 1 2 8*S#*«?H'<9*t4V^^4«fcffi3 

[0024] ^T^J£fflCT-C{4«JFMgP^2 0 
ttO^X(4«4«S^«^««£ffiV vff 4 - k ^'M 
4Ltt Jtti(drfg6 0^^LHtf>ItL^cogCW(4. 
X««*fc»ti8W*XlljSSittOtm ( r a d i o 1 
ucent material) Osts . <! <7) J: 3 
»4. ES»**fi«ffi* >f 

§V^(f f>^W^- ^'y^B:^ (imaging 
area) C0'ftt>tlh m&tffoh . itfDSUIWCIi^ 

ftata- 7 o (4 . a 2 at^H 3 fc-p v s iizn l < 

t^l 0 t,zm2C03tt 2 6 (Cffi *) (4-T LT# 4 «t 3 «S 
^■L/cS:SgP«7 1 fBJcOJEfflMT'(4m2^ 
#2 6atf3cSfl:»»7 0i4#-^-MtSPW*ffi)iScU 
■CfciV^ ^5gftg|5-»7 0(4X^5vr««7 6A. 7 
6BS(feS s ^7^7l8fl| 7 6 A(4. loX(4^SS!ccO 

gp^^>^LXH2S.t/EI3tov^T : ^r4 idfcS: 
SgPW 7 1 0 (4T LT'# Sid tafct^t h . 
[00 2 5] HTOgI 1 0 (4. Hi tM^ tfc^»J 
t=jS^-±afciJ«a:<fc«>4«(!Oe>'2 2fc:J:0K#l 2 
2CWHtK#ft-6. 2fflc7)iS{4^by ( p r o x i m 
a l P i n ) 2 2\i^W$M \ 3 2«o±^rfc:ea§-^. 

X2Mtf0jffi[«0b°>- (distal pin) 2 2(4. 
#tBfcg|51 3 2<?)T*"ti£{jiOb>-2 2j&»6ffiliDteffi 

H^-=5r <Ti>J:^, k i.(f ^«J£fflMT"(4 3 fflcoa 
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OJgg 1 0 £Jg# 1 2 2 m#itS«Ofg^ffi-5tt 
in. fcfcitfHTOjgll Oil RSS-rS^ttTfi^r 
^**#ffltat, W-V, b°yXJi£ft^ffl-S-££#tr 
£S&ffciSB£«^Jg#l 2 2t=S9SL"Ci>J:^. t>2 

[0 0 2 6] [ll(C7K^4 3iCjfi{£?)b°y2 2(4. 2o 

yyy°mm3 e wzBf&Ltz^xxn^AtiM 

(receptacle) 3 8 K) l±~f LT# 4 J; 

tt» HTOgfl 0S^< t fc 2fl|«affit>'2 2fc 

i76A, 76B. S-f«;t4 4 75>-Tffi«7 6Bil 

t=K o (i-r-tfs i a fcMfftit* ; k 4 . ? y >y° 

I«7 6A^^7 >-7l»ff 7 6 B li&j&th t%l±Wk 
COfr^ftXlZ^Atlffi (receptacle) 7 8 S: 

BjUfrt. *A*tSP7 8J4, 

infL^-77X(4M77 CO? 5 yTSS 76A, 7 6 B flfc 

lea-r 4 . suae y 2 2 t44-& < 1 1, 2 «osa*u& 7 

8 rtKBZ 0 fcfrf LTS £ J: 3 KH^f 4 . 
[0027] JS# 122 i*i<7)#tf y 2 2 ofiBXiiE-f 

feW8*«h.4 . i <nmmmx'\±&? y>ymm3 6 (4fi 

12 9 tiEBL^^*'?tX(i«i3l3 1 rtfcaBJTS 4 J: 
3tefiiB£-fr4. Pfi>£L^MkLT#?7y7°ffil«3 
6 (igS 1 <7)gE^r 2 4 (Cffil ^Wf £t9f;ifet322rf£^ 
JR 0 li-f UTS 4 4 3 (cH7etT4 . *^HJT{iX, S 9 
yyrmm3 6ZWtZtt&—(?>fr?K3 1 , X(±5£ 
ficOfc°>2 2C0{4BS:ils|K-f-4fl!!«««*Mffl-r-§>„ A 
7B£S«ir2 0i*i<D#«fi5cgPW(4, SmeoTBWMl&z 

#ti, #b°y2 2«ffltBS^Wt=IWCS«KfflWT 
i^Ut iStztD by 2 2 coSE^aVSJSEJiH 2 ftt*H 

3 fcOWCj^S. 

[ 0 0 2 8 ] «ff fcSfc (4Egfi(4 . 1 *X(4«$C* 
cDK-y-f-V (BJ^«4LT3r^) ^SAixgPl 1 £f£T 
E#l 2 2t;f¥A-tS^i:tcj;0HTOgBl 0£fll-* 
1 2 2^LTifrm£S*&Vve^5£fl^£. 
ESWiX 1 *X(4*iSj*« k - 7 >r - v £ tr y 2 7 cog A 
ftHP^gTM-i* 1 2 2rtt#AtS. ESW±acv^iSffi 
cofa t 2 2 ^^^T-jtfi^fa 1 2 2 &]Emz.&S.&;&>~? 
4 . ^^SISS0!T(4Eep(iX'B'-roi»m3^B2 0 0 

h to 1 0 t-jx 0 ti-r lts 4 i a t^-s-r 4 . #« 

ftgf&jt 2 0 0(4, E»^-WaB Hf3o^ ffiKrr 

4 <mzmhtim4 &v ■> lh 6 tc-^v >t § 6 izm l < 

T4. 



[00 29 ] El2(4*?£0J§(c 4 4sSM##W^S^ 
ffliJHHT"&4 0 #tJJ|^gp^jft 1 2 2^WffliJ#tJJ|^gp 
1 3 2?ft4*^fc. H2i4HTO=gBl O^rtfJJfflH 
■C* 4 . - OHftPTCiiffi 1 «gP?r 2 4(ityy'2 8 

(BJKLT%-^) t±0**ttiV^TU#gBw«2oai 
#2 6 (cEfeTl 4 =t 0 C^Ltl> S . iSffiW b°y 2 
2c01o{±^5y7°««3 6tJ:DiaSL , rftS„ PlJg 
U^rV^Jk LTf¥§ifet7 8(^»gPW7 1 fiOMSPS 
4W^ycr&i5MlL}i7 9(:flI$fT*S. 
fat7 8<4. ^7>-r«ffi7 6A^S;SgPW7 l^iJ^ 
8 0 (BBSUT*^) ^LlfflSLfXDJi-fLT'^^ i 

#1 2 2rtfc38ffieot>'2 2*fiBgW>-f-60fc:a'3. 
i<^afcW"CUi»IHBi. A-f'^7 9^^ff§^tat 
7 8<7)eB^PI^Lia^-r4^i:KJ:i9fi : a 0 

7°«« 76A, 7 6 B tot ^Tiill 3 (COV ^ § *b 
[00 30] HTOgfl 0(4. Jjl#l 2 2^A,gggfH 

( lx ) comvmz9\-mzim^ 

4 . SgMH(4FJfM(cj5E t-e LT/X(4i£©&yjllu<7)t° 

(4 . HToiiio Rvmrnco^^m^mm^co-wwrn 

Ml 3 2(c J: 0^t^«^ffil&S-fr4tOt+^fv:(t± 
Sv^a<50**(-LTHTO^B1 0«0«llB*«|/hS-fr 
4 ± 3 fc^&^^464 . isOJ: 3 5rfiJ^^4: D,I6 0 
C0ii^t#Wl^i51 3 2<DW&Baf/Ximft<7)X*% h 

12 2 £*Wf fcSAfcJPSrV 4 i t &X ^. I« 

^ - y y 7mfmum.4 *— : J> 9<n «t 3 sSrffiB* 
1 3 2 eOf&JSaSS* LT/X(4M# 122(0 
^hRS.V/X(4^R^«IE^II»t-4 ^ t **"C& 4 . 
[00 3 1 ] H3(4*«HJtJ:4sJKK'§"i-fc3]I^B* 

9yriHt7 6At4ffi.fat78fcJ:"5S»a»r7 
fJJSP 8 0 1:1 0 (4^ LX^ 4 J: 3 (cfe-^ LT (54. 
<0JEffl«-Cf4JJBi: »=Sr >7°mm 7 6 A(4S;SgP 
tf 7 1 <7)«gB8 4 *} (4-T LTS 4 J: 3 LT * 
4 . JR 2 (7)^ 2 6 RVm 1 2 4 (iXfilfilg 

H6 2, 6 4SrfI^4» 

[00 32] ;5y7ll3 6i4^-?'7\^t)*>«I.3fi3 

1 WCWaoS-ffiCJ; OStRT'S 4 4: 3 tffiBS*Tft 
4. ^«HJWt14ff§X.fet3 2(4. ^^y7°«lt3 
6 £f*»-t4 4 3(^^7X3 1 4 ^§Uf.yh34(: 

4^)(cHS-r 4 jbffC{4^rV W#A> tXV'fc tSB^-ir 
tffi!l<5073 ffiat^ai* T 1 4; v \ 
[00 33] icO^jfiMt'tijUaoty 2 2 (4^-%-< i: 
0 07ffeT«-^S^:l«»^-4 . m 1 

2 o£$trt&%ftM#7 oc7)±mzm^xwm?)im. 
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i -ciwfi-rs o a t iidsa*aw 70^ ^-r^s 1 

■S*»ftft4 tcli^ h 8 2 Srffit tf 4 ^. m 2 til 
ftob°y 2 2<7)ftEt4X£ b itr#a)Hs9l 1 3 2 dffifti 
fffflj^Jn*)* 4 a CiHWtUf t ;L(fj£<iotr 
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[ o s m m • ] 

IMPROVED SIGH TIBIAL OSTEOTOMY METHOD AND APPARATUS 
RELATED PATENT APPLICATIONS 

This application is related to co-peoding U.S. Patent Application Serial 

Number entitled "Combined Tissue/Boot Growth Stimulator and Ex 

teriwl Fixation Device 3 filed March 14, 200fl. 
TECHNICAL FIELD OF THE INVENTION 

This invention relates in general to the field of medical devices and mo 
re particularly to in improved high tibial osteotomy method and appara t« 



BACKGROUND OF THE INVENTION 



Procedures s n c h as limb 


length 


c n 


i q g used to add 


r e s s 


congenita 


I 0 


r t r t tuna 


tic conditions may i n c 1 


n d t an 


o r 


thopedic ostcot 


cm [ ca 


1 precede 


re 


Such as 


a high tibial osteotomy 


CHTO) . 




Fo r cxamp 1 e , an 


HTO 


procedure 


ma 


y be use 


d tc treat patients who 


s o f i e r 


1 


ram a variety o 


1 ail 


Die q t s l nc 


lnd 


i ng va r u 


£ or valgus deformities 


; that 


i s 


abnormal p o s 


i t i o q 


s o i a bo 


n e 


of the 1 



eg or foot. This procedure may be used to adjust cartilage wear pattern 
S and/or the distribution uf stiess along the tibial and knee areas- Per 
forming valgus or varus correction typically adjusts the angalation of a 
tibial bone and may, in many cases, delay or eliminate the aeed to repl 
ace a joint such as the knee. 

Proper adjustment of limb angulation desirably includes adjustment of U 
e bone while the none is healing. External stabilization or fixation de 
vices are often used to compress and p r a p e r 1 y, a J i gc an osteotomy during 
the tealing process. Multiple boae screws, wires aod/oi pins are o f t e o 
used to provide compression or to attach an external fixation device whi 
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ch p r o 7 i d e s compressiori, prevents riieplacem-ent cf bone or tissue [ragmen 
ts, and Supports the bene di tissue fragments during heal I n g . These scr 



ews t wires and/or pins may n 


e p I 8 


c e d thro 


ugh & d e o t b u t h 


cortices 


o 1 b o n 


e t{? properly position and a 


1 ign 


the g s t e 


o t c iii y . 
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i v e to a s 
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bo ae portion below the osteo 
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Uofort 
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y , seme o 


f these d c 


vices 


oiay i em i r c physician inters 


en t i o 


n for ad 


jus t m e 


ii t , as 


rj/o 


r may not 


a 1 1 d w 


fsjDctiocal use of the reccve 


r iflg 


limb wh i 


le the 


I I ra b 


i s 


healing. F 


c r c j a 


mple, these devices may imps 


i r a 


patient' 


s a b i 1 


i t y t c 


wa 


Ik. Firth 


e rrno t e 


r many of these devices may 


imp a i 


r a p h y & 


i c i a n' 


s a b ! 1 


i ty 


to mo n i t o 


r the 


healing process and/or at ces 


S the 


area s u 


r r fl und 


i ng it 


e o 


e t € o t o my , 


F<j r e 


lamp I e , s ome conventional f i 


x a t i e 


n device 


s may 


block 


o r 


limit i a d i 


o £ r a p h 


i c , ultrasonic and/or visual 


e^afnina ti on 


of a t 


t e a tme 


at 


site. 





In addition, & o m e of these devices include a center of r c t a t Icq that is 
generally aligned with a center of the tibia. These devices may require 

additional time for a separate distraction cf the bene before the a c g el 1 
a t i o e adjustment process may begin, which may result i a an extended trea 
tme fit period. Moreover, these devices may in some cases be used to angu 
late a tibia with an osteotomy that is not aligned with ai adjustment an 
g!e of the fixation device. Such misalignment may net provide an optima 
1 level of angulation and/or ccttrol thereof. 

SUMMARY OF THE INVENTION 
From the foregoing, it may be apprec iated that a^ need has arisen for pro 
Tiding an improved high tibial osteotomy device. In accordance with the 

teachings of the present invention, an apparatus and method are provide 
d that substantially reduce or eliminate disadvantages aod problems of c 
invent ional external fixation devices. 
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One aspect of the present invention is represented by a high tibial c s t e 
c t c m y apparatus. The apparatus preferably includes a stabilizing port i o 
11 adapted to be externally coup led to an anterior portion of a tibial be 
ne. The apparatus ma? alsc include aa angulation portion adapted to be 
externally coupled to another anterior portion of the tibial bone and co 
n p 1 € d to the stabilizing portion, The angulation pcrticn may be selecti 
vely adjustable to angnlaie a portion of the tibial bone about a center 



of rotation offset f r cm a center of the tibial bone 


f □ 


Mowing an astectc 


mical procedure on the tibial bone. 






Another aspect of the present invention includes an 


c s 


teoicmy guide f o i 


placement c f an osteotomy. The osteotomy g a i d e has 
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generally rigid me 


m b e r adapted to be r c 1 e a s a b I y coupled to an external 


f 


i x a t Icq device. T 


he osteotomy guide may alsc include a jeeeptaele dis 


po 


s e d in the member. 


The receptacle is preferably adapted to receive a 


Pi 


u r a 1 i t y of i n s t r urn 


ents to be used in an o s t c o t a m i c a 1 procedure Q& a ti 


bi 


a 1 b o n e . 


The present invention provides several important ad 


va 


ntages . Var i ous e 


mbodinucts n f the invention may have none, some, c r 


a I 


1 of these advanta 


ges. The invention may permit a variety of monitor! 


Eg 


activities. For 


example, the invention includes a window that allows 


a 


ccess and/or visua 


I inspection of the osteotomy. In soroe applications 




the window may inc 


lude materials that do not obstruct one or more imag 
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g wave lengths. Fo 


r example, the window may iacl?de rtdioUceit ma t € r i 


al 


that is relativel 


y transparent to x-rays. lie. invention may be secur 
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to an anterior po 


rtion of a tibial bone, permitting f u n c t i o n a 1 r u of 
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he recovering limb 


while the limb is healing. The invention includes 


a 


n center of rotati 


on offset from a center of the tibial bone- Such an 
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dvantagc maj redac 


e or eliminate the need for a separate distraction p 


e r 


iod to avoid bene 


impingement before beginning the process of a a g u 1 a t i 


(J D 


ad jus t Eent . For e 


xample, the invention taf eliminate the need to #a i t 
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or lengthening to 
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be performed before angulation commences, That is. angulation may ccmmc 
nee without wait i c g- the approximately seren to ten d a 7 s t y p i c a 1 1 j requir 



ed for a separate Lengthening" 
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c t i 0 11 


peri 


od. 








The invention may also allow 


improved c 
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1 0 v e 
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s . 


For ex amp I c , the i d v e 0 1 1 0 n 


allows a p 


a t i e b 


t 1 0 


p e 1 


form i 


ric r eraen t a 1 a 




ulatioa adjustments. T h € 5 e i 


n c r t me n t a 1 


a d j n 


s t me n 


ts 


d e s 1 1 a 


b ] y p r omi) t c 


a n 


galation while reducing t ti e r 


i s k n f c en 


solid 


a t i 0 n 


C I 
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he bone* Such aa advantage a 
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dace 
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e a tme n t time 
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nd/or improve the control in 
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The indent Ion ma y also pe im i t 
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eotomy may be properly compre 
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The invent ion may also provide guidance 
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performing a 


11 
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invention 
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BRIEF DESCRIPTION OF THE DRAWINGS 
For a more complete understanding of the present invention, and the a d v a 
Qta£«s thereof, reference is now made to the following written descripti 
on taken in conjunction with the accompanying drawings, in which: 
FIGURE I is a schematic drawing showing an isometric view of a high tibi 
al osteotomy device i n.c c r po r ati ng teachings of the present invention; 
FIGUKE 2 is a side view cf a high tibial osteo-t^my device incorporating 
teachings of tie present indention; 

FIGUM 3 is a schematic drawing showing another isometric view of a rii&h 
tibial osteotomy device incorporating teachings cf the present invent i 0 
a ; 
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FIGURE 4 is a schematic drawing shewing an isometric view of a high tibi 
al o s t e D t o my derice witn an tended ffiodow incorporating the teachings 
cf t h « present invention; 

F1GURK 5 is a schematic drawing illustrating a c r c s s -s e c t i o n a 1 view cf a 
q adjustment portion cf the high tibial c s t e d t omy illustrated in FIGURE 
3; 

FIGURE 6 is a schematic drawing showing an isometric view of an osteoUm 
y guide incorporating teachings of the present invention; 
FIGURE 7 is a schematic drawing showing a front view of the osteotome gn 
I d c of FIGURE 6; and 

FIGURE 8 is z schematic drawing illustrating a cress-sectional view of t 
be osteotomy guide c \ F IGURE 1 . 
DETAILED DESCRIPTION OF THE INVENTION 
Preferred embodiments of tht present inveotioQ aad its advantages are be 
st understood by referring to the FIGURES 1-8 cf the drawings, like nnme 
r a 1 s being used for like and ccrrespandUg parts of the various drawings 

One embodiment Jot an HTO device 10 incorporating various features cf th 
e present invention is discussed in detail in conjunction with FIGURES 1 
-5. HTO dence 15 may be used in the performance and/er in the tieatmen 
t of high tibial esteotcnical procedures. HTO device 10 is operable to 
attach to an anterior portion of tibia 122 cf a patient and, in some a p p 
licatioDS, a physician may pe/furm the osteotomy after HTO device 10 is 
attached to tibia 122. A physician may also *isj an osteotomy ffuHe to p 
erfoim the osteotomy, One embodiment cf an osteotomy guide incorporat in 
g various features of the present invention is discussed in detail in to 
njunction with FIGURES 6-8. 

HTO device 10 may be used to control the adjustment in angulation to tib 
ia 122 abflct a center cr asis of rotation offset from longitudinal axis 
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or longitudinal centerline 142 cf tibia 122. FIGURE 1 illustrates a tib 
ia 122 that includes a generally transverse osteotomy 132 whose penetrat 
ion t li r o e g h tibia 122 stops short of lateral cortex 124. 

Satisfactory L e a 1 i e g of the b o q e generally r * q a 1 T e s reduction and fisat 
ion of osteotomy 13 2, For example, immediately after an csteotomical pr 
ocedure, tht osteotomy surfaces are preferably disposed adjacent to each 

ether, and compression preferably provided at the cstectomy site to inc 
rcase the area of contact between the osteotomy surfaces, Ideally, flex 
i&ility in placement and adjustment of fixation devices may improve cant 
rol of the compression process. 1b this e mb o d i me e t , HTO defice 10 may o 
e attached to tibia 122 by means of stabilizing device? cr pins 22. HT(! 

device 10 is disposed substantially externally tc the body of the patie 
nt (not explicitly shown). Each pin 22 penetrates the body of the patie 
nt at a desired location and is connected tc tibia 122. IITO device 10 m 
ay be attached to tibia 122 to both stabilize osteotomy 132 and permit c 
ontrol of angulation of tibia 122. In the embodiments illustrated in FI 
GUMS 1 and 2, HTO device 10 is operable to control angulation of a me d i 
al portion 126 of tibia 122 while calhs t issue 128 forms therein. 
FIGURE 1 is a schematic drawing Shoving an isometric view cf a high tibi 
al osteotomy device incorporating teachings of the present invention. H 
TO device 10 preferably incites an angulation portion 20 and a stabilii 
ing portion 7 0. Angulation portion 20 may be ttsed in conjunction with s 
tabilizing portion 70 to apply g i a d b a 1 correction angulation means to an 
d control final limb alignment of tibia 122. r f 

By way of example and not bj limitation, angulation portion 20 includes 
a proiinally located first porticn 24, and at least one clamp meclanism 
36 that is releasably coupled thereto. HTO device 10 is shown with an a 
d j list me at angle 6 of approximately zero degrees, where adjustment angle 
9 is formed in an x-y plane formed by a y axis through hinge 28 and re 
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laUve to an x ax[$ through hinge 28 generally parallel tc surface 29 of 
first portion 24. Thus, HIO device 10 is operable to annulate tibia 12 
2 about a center of rotation centered at hinge 28 that is offset from ce 
titer 142 d i tibia 122. Angulation portion 20 also comprises an adjustniet 
t portion 40 that is operable tc adjustably couple first portion l\ tc d 
i s I a 1 1 j located second portion 26, 

Adjustment portion 41) may be selectively a d j a s t e d to increase dt decrea 
se adjustment angle 9, This a d j u s t me u t pivots about hinge 28 anc! resul 
t S In expansion of medial portion 126 of tibia 122. By way of example a 
nd not by limitation, adjustment angle 0 mar be selectively expanded by 

rotating hex socket 42. One example of such an expansion of adjustment 

angle 8 ls illustrated and discussed in farther detail in coojuncticn 
ffitfi FIGURE 4. Adjustment portion 40 is disposed cn an exterior side cf 

angulation portion 20 relative to the patient in this embodiment. The 
invention also contemplates at adjustment portion 40 disposed inter ioilj 

(relative to the patient) to angulation port ion 20. 
Also by way of example and uot by limitation, angulation portion 20 inci 
udes a second portion 26 that is hingedly coupled to first portion 21 by 

hinffe 28, Hinge 28 may be implemented using a variety cf methods. In 
this embodiment, hinge 28 may include a cylindrical pin 27 that rotatabl 
y conpUs cylindrical ly-shaped receptacles in both second porticr 26 to 
first portion 24. The present invention alsc contemplates the use of oth 
er hingeable, p i v o table or rotatable means to couple second portion 26 t 

0 first poitioD 24. r f 

First portion 24, second portion 26, and adjestmeat portion 40 form and 
enclose a window 60. Window 60 provides an unobstructed view of t i 1) i a 

1 bone 122 that desirably allows examination of and/or access to osteoto 
my 132. For example, the physician and/cr the patient may palpitate, vi 
snally inspect and/or monitor healing of the wound created by osteotomy 
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132 through window 6 (J . Id addition, window 60 p&imits an uaobs t rue ted v 
iew of osteotomy 132 and callus portion 128 lor a variety of examination 
and monitoring p r o c c d a r e s - Such an advantage allows a variety of exami 
nation techniques to be used to observe the healing processes of osteotc 
ray 132 and/or yalgns and/or varus correction of bone 122 during treatmen 
t . For example, procedures including, but not limited to, radiographic 
imaging (e,g. t fluoroscopic, x-ray, magnetic resonance imaging, and ccnip 
^ t e d tomography scanning techniques) and ultrasonic imaffiag may be d s e d 
tc capture unobstructed vie^s of callus portion 128 at a variety of poin 
ts during the healing process as tibial bene \2'l is angulated. 
In seme applications, it may be desirable for some or all of the element 
s within angulation portion 20 tc be manufactured using a variety of com 
posite material?- For example, those elements forming and enclosing win 
dow tfl may inchde radiolncent materials that are transparent tc t a a g r 
aphic wavelengths. Such ao embodiment provides the advantage of a large 
r unobstructed imaging area through which a physician ma y obtain images 
to analyze the healing process. In this embodiment, stabilizing portiflE 

70 includes a Support member 71 that may he releasably coupled to seccn 
d portion 26 as discussed in further detail in conjunction with FIGURES 
2 and 3. In other applications, second portion 26 and stabilizing porti 
on 70 may include a single integrated member . Stabilizing portion 70 al 
so includes clamp mechanisms 76A and 7 SB - Clamp mechanism 7 6 A may inclu 
de one «r more portions and may also be releasabty coupled to support me 
mber 71 as discussed in conjunction with F 1 G L^R li^S 2 and 3, 
HTO device 10 may be anteriorly mounted «b tibia in by means cf at leas 
t four pins 22 as shown in the erabo d ine n t illustrated in FIGURE 1. Two 
proximal pins 22 are located above osteotomy 132, and two distal pins U 

are located below osteotomy 132 a distance D from proximal pins 22. Th 
e present invention contemplates the use of more or fewer pins. For en 
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mp t e T in some applications it may be desirable to utilize three distal p 
ibS 22- The present invent l k rt also contemplates the use of other means 
oJ attaching HTO device 10 t a tibia 122. Fci example, HTO device 10 may 

he connected to tibia 122 using stabilizing devices including, bit not 
limited to, bone screws, wires^ pins in a combination thereof. Pins 22 
ma y be manufactured using any suitable implantable grade materials. 

As illustrated in FIGURE 1, proximal pins 22 arc rcleasably secured wit 
hia a slot cr receptacle 38 formed w i t h i n each u f two clamp mechanisms 3 
6. Also by way of example and not by limitation, stabilizing peri ion 79 
includes at least one clamp mechanism operable tc secure HTO device 10 t 
□ at least two distal pins 11. In this embodiment, stabilizing portion 
70 includes clamp mechanisms 7GA and 76B, Clamp mechanism ?6B may be re 
leasably secured to clamp mechanism T 6 A by adjust lc^ cap screws 72, A pi 
urality of slots or receptacles 78 may be fcrmed when clamp mechanism 76 
A is coupled to clamp mechanism 7&B. Receptacles 78 may be generally li 
nearly aligaed as illustrated, staggered in other configurations, and/or 

be disposed in either or both clamp mechanisms 76A and 76E. Distal pi 
ns 22 may be r e 1 e a s a b 1 y secured within at least twe receptacles 7 & . 
A variety of methods may be used to selectably adjust the placement of p 
ins 22 in, and pressure applied to, tibia 122, In this cmn o i i me b t , each 

clamp me c fa a el i Sua 36 may he selectively positioned in a slot or track 31 
disposed in surface 29. By way cf example and not by limitation, each c 
lamp mechanism 36 may be translated along first portion 24, and may be r 
eleasably fixed using cap screw 32* The p r e s en t f i rive n t i cn also contempla 
tes the use of a single slot 31 in which both clamp mechanisms 36 may be 

positioned, or other mec ha n i $ms for adjusting placement of proximal pin 
s 22. Each of these elements in angulation portion 20 may reside in a vo 
lime whose surface generally corresponds with a contour cf a patient's 1 
ewer leg. Such a configuration may be desirable in applications where p 
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lacemeot d 1 pins 2 2 may be selectively adjustable. Alignment and ad just m 
ent of distal pins 2 2 is discussed in con junction with FIGURES 2 and 3- 
In operation, a physician may first align and then stabilise HTO device 
10 with respect tc tibia 122 by iosertiQg cue or mere K-wires (not expl 
icitly shown) through receptacles 11 into ti&ia 122, In addition, the p 
riysician may also insert cce or more K=wires through a receptacle ia pin 
27 i e t o tibia 122. The physician may then accurately position proximal 
screws 22 and then distal screws 22. In same emb o d i me n t s , the physicia 
n may also leleasably couple an osteotomy guide 200 to HTO device 10. 
Osteotomy guide 2 0 0 may be used to assist 1 1 e physician l n performing th 
e osteotomical procedure, and is discussed in further detail in conjunct 
ion with FIGURES 4 - 6. 

FIGUM 2 is a side view of a high tibial osteotomy device i n c o i p o r a t i n g 
teachings nf the present invention. Where osteotomy 132 is a medial nst 
eotomy !32 on a right tibial bone 122, FIGURE 2 illustrates a media! vie 
\? cf HTO device 10. In this etnh c d i me n t , first portion IK is rotatably c 
oupled (o a generally u-shaped second portion 26 by hinge 28 (not explic 
itly shewn). One of proximal pins 11 is secured by clamp mechanism 36, 
By way of example and not by limitation, cap screws 78 are positioned 
in i slot or track 79 on a side 84 of support member 71. Set screws 78 
may be used to adjust and releasably cnuple clamp mechanism 7 6 A to side 
8G (not explicitly shown) cf suppnrt member 71. Such adjustment may be o 
s e d to position distal pins 22, in tibial bone 122 as desired. in this e 
mbed ime n t f this adjustment may be performed bye a| j u s t i n g and fixing the 
position cf cap screws 78 in slot 79. Clamp mechanisms 76 A and 7 6 E are d 
isctissed in fuller detaii in conjunction with FIGURE 3, 
HTO device 10 is positioned at a distance H from tibial bone 122 and su 
bstantiaily external ly to the body of the patient (not explicitly sho^n) 
Distance H may vary as desired, mil/or according to the length of pro 
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xifflal and distal pins 12. For exarapie, distance H may sized to reduce t 
he profile of HTO device 10, wh i 1 e remaining s i 1 1 d luge enough for palp 

i bating the wound created by osteotomy 132 in a region between HTO dene 
e 10 and the patient's body. Such an advantage provides an unobstrtcted 

view c F tibial tone 122 from both a medial and a lateral view that, in 
addition to window 60, alsc desirably allows examination of and/or acces 
s in osteotomy 132. Such an advantage allows a variety of ex ami nation t 
echniqne? to observe the healing processes of osteotomy 132 and/or valgu 
s and/or varus correction of bone 122 during treatment, such as radicgia 
p h i c and sonic imaging. 

FIGUKE 3 is a schematic drawing showing another Isometric view of a Ugh 
tibial osteotomy device i q c o t p o r a t i o g teachings cf the present invent L o 
n. By way of example and not by limitation, clamp mechanism 7 6 A is rele 
asably coupled to side 80 of support member 71 by cap screws 78. In sora 
e applications, clamp mechanism 76A may alternatively be releasably coup 
ltd to side 84 of support m e m b e r 71. Second potion 26 and first pcrtio 
o 24 also include surfaces 62 and 64, respectively. 

Clamp mechanisms 36 may be selectively positioned in slot or track 31 by 
a variety of methods. In this embodiment, cap screws 32 may be tighten 

ed U i ait 34 that is larger than slot 31 to retain clamp mechanisms 36 
Alternatively, other methods and devices may be used to tighten clamp 
mechanisms 3 6 to slot 31 including, but net limited to, bolts aad threa 

ded dev ices. 

In this embodiment, distal pins 2 2 may be alined and adjusted in at le 
a s t two ways. First, a generally lateral position of stabilizing pcrtio 

ii 70 with respect to angulation portion 20 may be adjusted in one or mor 
e slots 81 residing in second portico 26. For example, bolts S 2 may be 
used to position and tighten support membei 70 to slot 81, Second, the p 
g s it ions cf distal pins 22 may alsc be adjusted to, for example, apply c 
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empress i on to osteoUmy 132, For example, the distance D between proxim 
al pins 22 and distal pins 22 may be selectively expanded or contracted 
in a length and a direction generally parallel to tibia 122. In this em 
bctliraeQt, this adjustment may be performed by adjusting the position cf 
clamp mechanisms 76A and 7 6B in slot 79 and fixing the position therecf 
by using cap strews 78, The indention also contemplates a variety of o t h 
ei methods to releasably couple clamp mechanism 7 6 A to stabilising porti 
on 70 . 

As hex socket 42 is rotated, the iengtt L of adjustment portion 40 incie 
ascs. Thus, adjustment portion 40 is desirably operable to rotatably co 
u p 1 c to angulation portion 2fl by isle£ upper screw 58 nnd lower screw 59 

to allow for suet an increase. Upper screw 58 is operable to couple to 

a threaded toss portion 43 cf upper cap 44, and lower screw 55 is opera 
ble to couple to a threaded boss portion 47 of body 48. Bosses 43 and 
47 may desirably be inserted through receptacles (net explicitly shown) 
of first portion 24 arid secood portion 2 6, respectively* Such a cenfigu 
ration may distribute any load applied tc adjustment portion 40, thus ie 
dicing the possibility of failure by screws 58 or 59. Angulation pert i o 
q 4(1 is discussed in further detail in coo junction with F I GORE 5. 
HTO device 10 may be manufactured using a variety o J materials with suit 
able tensile properties such as, h u t not limited to, steel or a polyraeri 
c plastic. That is, HTO device 10 may utilize materials suitable to wit 
island the stresses that may Jk associated with compression and select i v 
c adjustment during treatment of the patient. r f 

In operation, HTO device 10 may be used for a period cf time suitable f 
or healing. A physician may provide a treatment plan that includes coot 
inucus treatment or treatment at various intervals, For example, a pati 
ent may be instructed to adjust HTO device 10 fc y operating hex socket 42 

ia small increments, a number of times daily, Hex socket 42 is proximal 
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1 y disposed and easy f o i a patient t c operate fay i o t a t i c g either c 1 o c k w i 
se cr coiiQterc 1 ockwi it. Such an advantage also provides immediate angul 
ition of ostectooiy 132, tins r e d ti 1 1 □ g the effective treatment period req 
nired. That is, the patient reed not wait fcr a lengthening cr distract 
Ion period to be completed before angulation begins, as with most conven 
tional anteriorly-placed HTO devices 10. 

It may be particularly advantageous for the patient to rotate hex socke 
t 42 one-quarter turn four times per da?. This schedule may prcvidc app 
rcximately one millimeter (1 ram) of adjustment pe t day. Such an advanta 
ge may prevent cr reduce the risk of bone consolidation at s c 1 i d i f i c a t i o 
o, while allowing hone regeneration. This mar also permit full desired 
angulation to be achieved. Tie treatment plan may be changed over the c 
ocrse of healing, and may vary from patient to patient. For example, th 
use patients whe are yctinger and/or healthier may increase the amount of 

rotation and/or the daily repetition thereof- 
The patient may adjust HTO device 10 to enlarge distance D and length L 
in accordance wit* the treatment plan. Such enlargement provides valgus 

and/or varus correction by aogulatiag bone 122 a* proximal pins 22 are 
separated further from distal pins 22, For example, the physician may d 
ctcrruine that valgus and/or varus correction requires extension of dista 
ncc D to a new distance D' , and/or adjustment cf adjustment angle 6 to 
a new angle 0' . One example for sncfa an extension is discussed in fart 
her detail ia conjunction wit* FIGURE 4. 

FIGURE 4 is a schematic drawing shewing an isometric view of a high tib 
ial osteotomy device with an extended windflw I nco r po r a t i n g the teachings 

of the present ianenticn. Distance D between proximal pins 22 and dist 
al pins 22 (as illustrated in FIGUKE l) has been extended to a new dista 
nee D' . Id addition, length L of adjustment portion 40 (as illustrated 

it FIGUEE 1) has been extended to a new length L' . In this embodiment, 
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threaded rod 50 has been rotated by o p e I a t i a g hex socket 4 2 tc separate 
uppeT cap 41 from body 48, Ictatian of threaded i o d 50 rotates adjustm 
e n t angle 6 about the axis of rotation at hinge 28. Adjustment angle 
0 (as discussed in FIGUKE 1) has increased to an angle 0' that is betw 
tea 0.0 degrees and 90,0 degrees. 

Window 60 has also heen enlarged by adjustment of adjustment portico +0. 

A variety of techniques nay be used to a c c ommo d a t e an increase and/or 
decrease in adjustment angle 6 as length L Is increased. For example, 
proximal and distal pins 22 maintain pc s i t i c n i n % of HTO device 10 in tib 
ial bone 122. in addition, in this embodiment adjustment portion 40 sli 
S&tly rotates relative to first pert ion 21 and second portion Z&. Upper 

screw 58 and lower sctcv 51) allow slight rotation af adjustment portion 

40 relative tc first portion 24 and second portion 26, respectively. 
FIGURE 5 is a schematic drawing illustrating a c i n s s -s e c t i on a 1 r i ew of a 
n adjustment portion of the high tibial osteotomy illustrated in FIGURE 
3 . The invention contemplates a variety of configurations for adjustmen. 
t portion 40. For example, adjustment portion 10 includes he.* socket 42 

wiicfi is rigidly connected tc a threaded rod 5 0. in operation, as a pat 
ient rotates hex socket 42, threaded red 5 5 rotates and lifts hex sccket 

11 a distance from body 48, Threaded rod 48 may in some ap p 3 i c a t i <i n s b 
e a lifting rod that is ma n n f a c t n r e d to provide lifting capability. 

In this embodiment, a d j v s tine a t portion 40 includes upper cap 44, barrel 

46, and body 48. Threaded rod 50 is also rigidly connected by, fer exa 
Eap3e, pin 53, to a s o c k e t - c o n t a i n i &g member 5? which rotates within cap 
44, A nut 54 is rigidly connected to body 48. Adjustment portion 4 0 ma 
y also include a Beans to stop or limit the distance that threaded rod 5 
0 may be movec 1 relative to body 48. For example, it may be desirable in 

seme applications for threaded rod 50 to include a pin 56 that pretnde 
s from threaded rod 5 0. His pin may travel in the threads of body 48 a 



(S9) )0 1-2 93004 (P200 1-293 004A) 



nd stop the movement of threaded rod 50 through nut 54. Other methods a 
nd derices may be used to rigidly connect varicus components including, 
but not limited to. gluing and/or welding techniques. 

in some embodiments it may also be desirable to reduce or prevent slipp 
age of threaded rod 50, For example, socket-containing member 52 may In 
elude one cr more grooves [not explicitly s h o iv n ) disposed in a direction 

generally parallel to length L. These g i c c v e s may extend the entire le 
ngth of socket-containing member 52, or some portion thereof, A ball pi 
uager assembly 57 may be used in conjunction with these grooves. For c x 
ample, ball plunger assembly 57 includes a threaded rod in which a ball 
or other protrusion resides. When a patient rotates hex socket 42. thre 
a d e d rod 50 and socket-containing member 52 maj move relative tc ball pi 
anger assembly 57, depressing the ball or protrusion into the groove of 
socket-containing member 52. When the next groove is reached , the ball 
protrudes from the threaded rod into the groove, effectively limiting mo 
vement €f threaded red 50 bp mean?; of friction, In one embodiment of t 
he invention and as illustrated ia FIGURE 5, ball plunger assembly 57 ma 
y be disposed within upper screw 58 that has been adapted tc receive the 

threaded rod, 

Id some embodiments, it may also be desirable to provide a patient with 
tactile and/or audible feedback as the patient operates hex socket 42, 
As one example, ball plunger assembly 57 may be used to provide such I 
eedback. It may he d e s i r a b 1 e A c r the grooves to be disposed in socket-c 
ontaining member 52 at ninety-degree iiterul*., Such a configuration ma 
j allow tactile and/or audio feedback when threaded rod 50 is rotated in 
a one-quarter turn increment. For example, as the ball protrudes into 
the groove, it may make an audible click that mav be used tc signal the 
patient that one-quarter turn of hex socket 42 has been achieved. tn so 
me applications, it may be desirable to use a ball plunger assembly 57 w 
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L t h a ball whose diameter is cnequartei the diameter of threaded rod 50 
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Support member 79 may then be coupled to slot 31 of first portion 24 T r 
atfcer than second portion 2 6, » c f angulation portion 20. Clamp mechanism 
s 36 may also be coupled to slot 81 of s e c on d ? p<j,r t i o n £6, rather than fi 
isl portion 24, of angulation portion 20 so that they are once again pro 
ximally located. Similarly, clamp mechanisms 76A and 7 6 B may be releasa 
biy copied to side 34 of stabilizing portion 70. Clamp mechanisms 36, 
76A and 7 6 B may also be similarly selectively adjusted so that pins 22 rti 
ay be appropriately positioned, as discussed in conjunct ice with FIGURES 
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1-3. 

In addition, adjustment puitiuii 4 D may also be Hipped to p r c x i m a 1 I y Ice 
ate hex socket 42. Tt a t is t cap 44 would be c cup led to second pert i on 2 
6, and body 48 woald be coupled to first portion 24, A screw 58 i n c I u d i 
rig a bail plunger assembly may a 1 s u be used to c o a p 1 e cap 44 U second p 
ortinn 26, if desired, 

FIGURES fi-8 Illustrate an example of an embodiment for an ostectomy guid 
e , OstcntoniF g c L rJ c 2 0 0 may be used by a physician t c create an u s t e u t o m 
y 132, and to improve the accuracy cf tibial angulation by aligning cste 
otomy 132 with the center of rotation for HTO device 10. For example, q 
stcotomy 132 may be created in tibia 122 at a location generally even wi 
th hinge 28. Such alignment may improve the angulation of tibia 122 and 

control thereof. Osteotomy guide 20(3 may desirably be removably Insert 
td between first portion 24 and second portion 26 to perform an ostecmat 
ic procedure. After the procedure is complete, the physician may remove 

and discard o s te o t omy guide 200. 

FIGURE 6 is % schematic drawing showing an isometric view cf an osteite 
my guide incorporating teachings of the present invention. Osteotomy gn 
iie 200 preferably includes an inner surface 202, an outer surface 204, 
first surface 2 fl 6 , second surface 208, and two edfes 2 10. Osteotomy gui 
ii 2 1)0 also preferably includes receptacle 2 2 0, which may he general J y p 
arallfii with first and secenri surfaces 206 and 208. Osteotomy guide 200 

also preferably includes t ^o . r e c e p t a c 1 e s 212* In seme applications, cs 
t cot omy guide 200 may reside in a volume whos& surface is generally cent 
cured to that of HTO device 10. In this embodiment, inner surface 202 a 
nd cuter surface 202 is generally concavety shaped relative tc tibia 122 

Osteotomy guide 200 may be formed from any semi-rigid material including 
, but not limited to, polycarbonate, aluminum, stainless steel, and/or a 
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crylic. Ia some appiicaticas r osteotomy guide 200 may desirably be tran 
sparent or clear. Use of such materials may improve a physician' 8 abili 
ty to view aod/or control the osteotomy procedure. 



FIGURE 1 is a schemat ic 


drawing 


s he w i n 


g a f 


root vie^ cf tie o s t e o t omy g u 


ide of FIGURE 6. FIGURE 7 ill* 


s t r a t e s 


a s c 


allcped and generally linear 


receptacle 220 that is 


I e n e r a 1 1 


y pa r a I 


lei t 


o first surface 2G6 and s e c d a 


d surface 208, The pre 


sent i n v 


e o t i c d 


also 


contemplates the use of other 


orieotations aa d/o r s h 


apes for 


r ec e p t 


a c 1 t 


220 such as an arc shape- 


Receptacle 220 is d es t 


r a b 1 y d i 


s p o s e d 


a t a 


location within osteotomy gui 


d e 2 0 0 to align with hi 


nge 28 o 


I HTO d 


e t i c e 


10. In the emb o d i ale n t s h owu 


, receptacle 2 2 0 is d i S 


posed ne 


a r e r t c 


firs 


t surface 2H than to second 


surface 2Q8 . Such a co 


of igurat 


i o q a 1 s 


o pro 


vide? a separation between re 


ceptacU 2 2 0 and HTO de 


vice 1 0 


S u i t a b 1 


e for 


tools such as a drill. Id t 


hi s embod imeni , r ecepta 


cle 220 


include 


s a p 


1 ii r a 1 i t y c f generally c i r c o 1 a 


r receptacles that are 


each ad a 


pted tc 


i e c e 


ire a d i i I 1 bit. This plural 


i t y of circular shaped 


r e c e p t a c 


1 e s may 


be e 


qua 1 1 y spaced f rom center to 


center, and may facilit 


ate crca 


t LCD 0 1 


a ge 


nerally linear osteotomy that 


comprises a series of 


holes t h 


at are 


drill 


e d into tibia 122. An e s 1 1 o t 


ome or chisel may be us 


ed to f u 


r the r % 


e p a r a 


te the bone tissue between th 



e drilled holes, completing the osteotomy 132, The present invention con 
templates a variety cf sizes for any number of receptacles. For example 
, receptacle 220 may include eleven drill receptacles each approximately 
six millimeters (6 mm) in diameter , spaced a p p i o x i ma t e 1 y 4.8 mm horn ce 
nter tc center. The present indention also contemplates a variety of re 
ceptacles 22G through which a variety of catting mechanises such as saw 
blades may penetrate to fona osteotomy 132. 

FIGU1E S is a schematic drawing illustrating a cioss-sectional v i ev of t 
he osteotomy guide of FIGURE 7. Osteotomy guide 200 may be releasably e 
cupped to HTO device 10 using a variety of roetheds. Id this cmbc d i me n t , 
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osteotomy guide 2 00 may be snugly coupled tc HTO device 10 by means of 
a screw [not explicitly shown). 

By way of example and not by limitation, osteotomy fuide 200 comprises 3 

generally U-shaped notch 214 that generally forms to surfaces 62 c r 64 
of second portico. 26. .4s illustrated, notch 214 includes an inner porti 
ca 2 1 4 a that is shorter t b a q an enter portion 214b. Osteotomy guide 2 D 0 

may be releasably coupled to HTO device 10 by placiag natch. 214 ever s u 
rfaces 62 or 64. for example, nsteotomy guide 200 may be translated a 1 <t 
eg surface 62 until a desirable position has been reached. Then, screws 

(not explicitly shown) may be inserted through receptacles 212 to penet 
rate portion 214b and saujly couple seccoii portion 26 to inner portion 2 
14a. After the ostectomical procedure has been performed, the physician 

may unscrew osteotomy guide 2 0 0 from HTO device 1 0 and/or discard osteo 
tomy guide 200 . 

Although the present invention and its ad^aatages have been described in 
detail it should be understood that various changes, substitutions, and 
1 1 1 er a t i on s can he made hereto without departing from the spirit and sc 

ope of the invention as defined by the following claims. 
WHAT IS CLAIMED IS: 

1 . A n external fixation apparatus, the apparatus comprising: 

a stabilising portion adapted to be externally cowpled to an anterior po 

rtion of a patient's bone; 

an angulation portion adapted, tc be externally coupled to another anteri 
or portion of the patient' s bone and coupled i o f t h e stabilizing portion; 
and 

the angulation portion selectively adjustable to a n g u 1 1 1 e a portion of t 
he patient's bone about an axis of rotation offset from a longitudinal i 
i\i of the patient's bone, 
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us of claim 1, therein the second portioD comprises a v i n d G 



i c n 


C fl 


i) p I e d 


to the 


S t 3 


til i 1 1 n g 


portico 


0 0 


a d a 


pted t 


o c cnn 


e c t 


to t be p 


a t i e n t' S 


s e c 


o n d 


parti 


o n at 


tEif 


axis u f 


rotation 


po 


rt i 


go r a t 


a t a b 1 y 


c ou 


pled to 


the stab 



us of claim Z, vfierein the adjust me o t portion comprises a t 



2. The a p p a t a t 

v E c rme d by: 

a second pert 

a first p o t t i 

npled to the 

ao adjustment 

n portions. 

3 . Th e a p p a t a t 

b r e a ded rod. 

4 . Th e apparatus of c 

1 e c t i t e I y adjustable 

5 « The apparatus of c 

lectively adjustable 
6 . The apparatus c 
selectively adjusta 

7. The apparatus of c 
consisting o i the s 

i vc ly adjustable to compr 

8 . Th e apparatus of claim 
leasable coupled to the s 

9. The apparatus of claim 



ess an o s t e o t omy , 
I , further c ompr i s i ng 
t a b i I i i i ag portico. 
1 , i u r t h e r c o in p rising 



the angulation porticrj $e 



the angulation portion se 



the angulation portion re 



the angulation portion an 



laim l 7 further c omp r i s i n g 
through audio feedback, 
I a i a l T further c omp rising 
through tactile feedback, 
f claim 1, turther comprising the angulation portion 
b 1 e in increments by the patient, 

laira l T farther comprising at least one of the gronp 
tabilizing portion and the aD^ulatiun portion select 
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d 


tiie stabili 


zing portion operable fur 


a 1 1 ac time n 


t with either a left tit 


i a 


1 b o ae c r a 


light tibial rj o n e . 








Id 


.The appara 


t l s of claim 1, further comp 


r i s i flg 


the angulation portion m 


a n 


ufactured u 


sing pel yra. e r i c plastic mat 


e r 


Lais. 




1 1 


.A high t L fa 


ial osteotomy apparatus, t 


he 


appara 


t n s c ompr i si ng : 


a 


stabilizing 


portion adapted to be ex t 


e r 


aa 1 1 y c 


espied to aa anterior po 


r t 


ion of a t i 


b i a I bone; 








an 


aagulat ioo 


portion coupled to the St 


ab 


i I i i i u 


portion; 


a b 


adjustment 


pert lce coupled to the an 




i a t i a n 


p c r t i c n ; 


tli 


c aof u 1 a t l o 


d per t ioo adapted to be ex 


te 


really 


coupled to another aster 


i o 


r p o i t i d n o 


f the tibial bone; and 








tb 


e aogu 1 a t i o 


a portion operable to angu 


la 


tea po 


r t i on of the tibial bone 


a 


bout an a i i 


s of rotation offset from 


a 


longi 


dinal axis oi the tibial 


b 


one f o 1 1 o w i 


og an osteotoinical proctdi 


i e 


o t the 


tibial bene, 


12 


n e a ppa 


rates cf claim 11. further 


c 


g in p i i s i 


n£ a window formed by; 


a 


second port 


ion ccopled to the stabili 


i i 


ag port 


ion; and 


a 


first p -q r t i 


on adapted to connect to t 


he 


tibia 


and h i nge d 1 y coupled to 


tl 


e second p o 


rticn at the axis of rotat 


i o 


& ; and 




tb 


e ad j us tine o 


t port ion r otatabl y couple 


d 


to the 


stabilising and a v g i ' a t i 


0 11 


portions. 










13 


.The appara 


t o £ of claim 12. whe i e i n the 


adjustment po r t i o a further com 



prises a threaded rod. 

14, The apparatus of claim 11,. farther comprisiag the adjustment portion 
selectively adjustable through at least one c f f acdia feedback and tactil 
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e feedback 

15. T&C apparatus of claim 11, farther comprising the adjustment portion 
selectively adjustable in increments by the patient. 

16. A method lor providing treatment for ac osteotomy, comprising: 
securing an external fixation device Lc an anterior portion of a patient 

5 bone; and 

angilatirjg a portion c f trie pat I c □ t : s bone about an axis of rotation cf 
the external fixation device olfset from a longitudinal axis of the pati 
ent' s bone , 

17. The method of claim 16, further comprising aogtilating at least a port 
ion cf the patient's bene without performing a separate distraction plus 
e thereon. 

18. The method of claim 16, further comprising ao&ulating in increments b 
y the pat ieat . 

19. Tic method of claim 16, further comprising selectively adjusting the 
eiteinal fixation device to compress a n osteotomy. 

20. The method of claim 16, further comprising examining the patient thro 
ugh a window of the external fixation device using at least one of radio 
paphic imaging and sonic imaging, 

21. An external fixation apparatus, the apparatus comprising: 
an externa 1 fixation device adapted to be externally ccupled tc a pat i e n 
t' s bone; 
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a window f c r me d and enclosed by the exteinal fixation device; and 

the window adapted tc provide an unobstructed view of at least a portion 

of the patient icr eiaminaticn. 
2 2 . T h t apparatus cf claim 21, wherein the external fixation device compr 
i s es : 



a stabilizing portico adapted tc 


be 


external I y 


couple 


d to 


a n 


anterior 


po 


rtion fif a patient's tibial bone; 
















an angulation portion adapted to 


be 


external I y 


couple 


d to 


another ante 


r i 


or portion of the patient's tibia 


1 b 


one and c o 


i p I e d t 


rj the 


5 t a b i 1 i 1 1 1 i 


o n 


portion; and 
















the angulation Potion selective! 


y a 


djastable 


to aogti 


late 


a p 


o r t i c n c f 


t 


he pat i en t 1 s tibial b o n e , 
















23. The apparatus of claim 21 , fur 


the 


r c ompr i s i 


ng the 


ei t e r 


oal 


fixation 


d 


evice selectively adjustable to a 


ngu 


late a per 


t i en of 


the 


pa t 


i en f s ho 


ne 


about an as is of rotation offset 


f r 


om a I ong i 


t u d i n a I 


axis 


of 


the pa t i 


en 


t' S bone. 
















24. Trie apparatus of claim 21, fur 


the 


r c cmp r i s i 


ng the 


e i 1 e r 


na 1 


fixation 


d 


evice operable for attachment wit 


h c 


i t h e r an a 


n t e r i o r 


port 


i G 0 


f a me d i a 


[ 


portion, or a lateral portion of 


the 


patient' s 


bone - 










25, An osteotomy guide for placcme 


Dt 


of an o s t e 


o to my , 


c omp r 


i S i 






a generally rigid member adapted 


to 


be i e 1 e a s a 


b 1 y coupled 


to 


an ci t e r na 1 


fixation device; 
















a receptacle disposed in the member; 


and 












the receptacle adapted to receive 


a 


plurality* 


c f iDStrnmen 


ts 


that may 


be 



used in an osteotomical procedure on a tibial bone, 
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2 6 -The osteotomy guide of claim £5, wherein the instruments art selected 

from the group consisting of a £ a w t an fistectome, and a drill. 
21. The osteotomy guide of claim 25, further comprising the receptacle ad 
apted to be generally aligned with an axis of rotation of the external f 
iiatioa device. 

28. Tie osteotomy guide of claim 27 : further comprising the receptacle ad 
apted to be generally aliened with a region as measured between a lateia 

1 and medial cortex of Ue tibial bone from the axis of rotation as meas 
u r e d p r o x i m a 1 1 y to Jistally. 

2 9 . T t e osteotomy guide of claim 25, wherein the externa! fixation device 
comprises: 

a first portion adapted to be externally coupled to a a anterior portion 

of the tibial bone; 
a second portion adapted tc fce externally coupled t c another anterior po 
rtioi of the tibial bene and coupled to the first portion; and 
the second portion selectively adjustable tc a n g u 1 a 1 1 a puition of the t 
ibial bone about a center of rotation offset from a center of the tibial 

bone following an csteotomical procedure on the tibial bone, 
30. The osteotomy guide of claim 25, wherein the receptacle comprises a 

plurality of generally circularly spaced apeitires spaced at a distance 

iess than the diameter of the respective apeitircs, 
31. The o s t c o t o nay guide cf claim 25, farther comprising the rigid member 
formed from material s e 1 e c t e 4. f r om the group consisting of polycarbonate 
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, aluminum, stainless steel, and a c r jl i c . 

32. The osteotomy guide of ctain 25, further comprising the rigid member 
adapted to reside in a window formed within the external fixation device 

3 3 , Th « osteotomy guide of claim 25, further comprising the rigid member 
icleasably coupled to the external fixation device by at least one sere? 



34. A method for performing a n osteotomy, comprising: 
aligning a generally rigid member with at least a portion of an external 

fixation device; and 
penetrating a receptacle adapted to receive a selected instrument dispes 
ed in the member to perform an o s t e o t on i c a I procedure c n a tibial bone. 

35, The method of claim J4. further comprising selecting the instrument f 
rorn the group consisting of a saw, an csteutomc, and a drill. 

36. The method of claim 34, further comprising aligning the rigid member 
with an aiis of rotation of the exteraal fixation device. 

37. The method of claim 34, further comprising rcleasably coupling the me 
mber to the external fixation device. 

38, The method of claim 34, further comprising placing the rigid member w 
[thin a window formed in the external fixation device. 

3 9 * T h e method of claim 34, further comprising coupling the member to the 
external fixation device by friction. 



40. The method of claim 34, further comprising discarding the member aftc 
r performing the osleotomicai procedure. 
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IMPROVED HIGH TIBIAL OSTEOTOMY METHOD AND APPARATUS 
ABSTRACT OF THE DISCLOSURE 

External fixation apparatus and method are disclosed for use in cstectom 
y and other medical procedures. The apparatus includes a stabilizing pc 
jtion adapted to be externa I iy coupled tfl an anterior portion of a tibia 
[ bene. The apparatus also includes a angulaticn portion adapted to be 
externally coupled to another anterior portion cf the tibial bone and co 
spied to the stabilizing portion. The angulation portion mar be selecti 
v c 1 y adjustable to angulate a portion of the tibial bone about as axis o 
f rotation offset from a longitudinal axis cf the tibial bone following 
an o s t e o t o rn i c a 1 procedure on the tibial tone. 



